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. A WE CLAIM: 



1 . 



tr Jati 



A method for treating alopecia or promoting 
hair growth in an /animal, which comprises 
administering to said animal an effective amount of a 
pipecolic acid derivative of formula I 



B 



K 

\ 



.A. 



or a pharmaceut 
solvate thereof, 
A is CH 2 , O, 
B and D are 
substituted C^-Cg 



C 2 -C 6 straight or 




D 



able salt, ester, or 



-C 4 alkyl) ; 

ly Ar, C s -C 7 cycloalkyl 
branched chain alkyl or 



branched chain alkenyl, C s -C 7 



cycloalkenyl substituted cACs straight or branched 
chain alkyl or C 2 -C t N^traibht or branched chr.in 
alkenyl, or Ar substituted C^ACs straight or branched 



chain alkyl or C 2 -CJ straight or branched chai 



n 



alkenyl, wherein in leach case, one or two carbon 
atom(s) of said alkyll or alkenyl may be substituted 
with one or two hetertoatom ( s ) independently selected 
from the group consisting of oxygen, sulfur, SO, and 
S0 2 in chemically reasonable substitution patterns, or 
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vW\A/W* 



1^ — .1- _ _i _ i 

X/x cUKJIltiU. 




wherein Q . is U^ydrogen, C x -C 6 straight 
or branched chain/falkyl or C 2 -C s straight or 



T i 
at posi 
independ 
consist i 
alkyl) , 
Ar is se 
napthyl, 2-na 
thienyl, 2-py 
monocyclic and 
individual rir 




kenyi ; and 

cycloalkyl substituted 
4 with substituents 
ed from the group 
gen , hydroxy , O - ( C t - C 4 




nyl ) , anji carbony 1 ; 
tiae cwfoup consisting of 1- 
f 3-furyl, 2 -thienyl, 3- 
dyl, 4-pyridyl and phenyl, 
erocyclic ring systems with 
ng 5 or S which contain in 



.either or both rings a total of 1-4 heteroatoms 

independently selected from oxvgen, nitroaen .= nd 

/ * 
sulfur; wherein; Ar contains 1-3 substituent (s) 

, independently selected from the group consisting of 

hydrogen, halo, hydroxy,' hydroxymethyl , nitro, CF 3 , 

trif luoromethoxy f - C^-Cg straight or branched chain 

alkyl, C 2 -C 6 straight or branched chain alkenyl, O- (C^- 

C 4 straight or brknched chain alkyl), O- (C 2 -C 4 straight 

or branched chaii alkenyl) , O-benzyl, O-phenyl, amino, 



v l, 2 -methylenedioxy, carbonyJ, and phenyl; 

L is either hydrogen ot U; M is either oxygen or 
CH-U, provided that if L is/ hydrogen, then M is CH-U, 
or if M is oxygen then L is U; 

U is hydrogen, 0- (C^cj straight or branched chain 
alkyl) , 0-(C 2 -C 4 straight ir branched chain alkenyl) , 
c i~C s straight or branched/ chain alkyl, C 2 -C e straight 
or branched chain alkenyl, C s -C 7 cycloalkyl, C 5 -C 7 
cyclcalkenyl substituted/ with C l -C Ai straight or 
branched chain alkyl or C 2 -C 4 straight or branched 
chain alkenyl, (C^C* alkjl or C 2 -C 4 alkenyl) -Ar, or Ar; 

J is hydrogen, C x o4 C 2 alkyl, or benzyl; K is C L - 
C 4 straight or - bran*tffed >chain alkyl, benzyl or 



cyclohexylmethyl ; 



J / and K are taken together to 



form a 5-7 memhfered / heterocyclic ring which is 
substituted with/oxygef , sulfur, SO, or S0 2 ; 
' n is 0 -3 ; and 
said pipecolic 3cid derivative has an affinity 
for FKBP-type immunoglnriins 



A methoa"i?or treating alopecia or promoting 



hair growth in / an animal, which comprises 
administering to sakd animal an effective amount of a 
pipecolic acid derivative of formula II 



41 



10 



15 




II 



a piictriadceucicai jiy acceptable salt , / -ester-, or 



solvate thereof, wherjein: 

A is O, NH, or M- (C x -C 4 alkyl); 

■ 

B is hydrogen, (THL-Ar, .C x -C 6 straight or branched 
chain alkyl, C 2 -C 6 straight or branched chain alkenyl, 
C s -C 7 cycloalkyl, C 5 -c| 7 cycloalkenyl , Ar substituted C 1 - 
C 6 alkyl or C 2 -C 6 a^?priyl , or 



20 



25 



wheriein/ JL and Q are independently 
hydrogen, N^-Cg straight or branched chain 
alkyl, or C 2 -/C 6 straight or branched chain 
alkenyl; and 

T is Ar lor C s -C 7 cyclohexyl substituted 
at position^ 3 and 4 with substituents 
independent!^ selected from the group 



consisting ' d>f hydrogen, hydroxy, O- (C 1 ~C i 



■ alkyl), 0-(C 2 -C 4 alkeny 1/ , and carbonyl ; 

Ar is selected from tbte group consisting of l- 
napthyl, 2-napthyl, 2-furyl, 3-furyl, 2-thienyl, 2- 
pyridyl, 3-pyridyl, 4-pyri/dyl and phenyl having 1-3 
substituent (s) independently selected from the group 
consisting of hydrogen, hilo, hydroxy, nitro, CF 3 , C x ~ 
C 6 straight or. branched chain alkyl, C 2 -C 6 straight or 
branched chain alkenyl, D- (C x -C 4 straight' or branched 



cnam aiKyl) , O- (C 2 -C 4 / straight or branched chain 
alkenyl), O-benzyl, O-pl^enyl, amino, and phenyl . 

D is hydrogen or U/ E is oxygen or CH-U, provided 
that if D is hydrogen/ then E is CH-U, or if E is 



oxygen, then D is U; 



U is hydroge 
alkyl) , 0- (C 2 -C 4 
Ci-Cg straight or 



or branched cha 



cycloalkenyl suo 
branched chain c 
chain alkenyl, 2 
C 2 -C 4 alkenyl) -Ar 
J is hydroge 
C 4 straight or 
cyclohexylethyl ; oz 
a 5-7 membered hete 




-C 4 straight or branched chain 
or branched chain alkenyl) , 
hain alkyl, C 2 -C 6 straight 
C 5 -C 7 -cycloalkyl , C s -C 7 
wi)th C x -C 4 straight or 
or C 2 -C 4 straight or _ branched 
, 3-indolyl, (C^-C^ alkyl or 



with oxygen, sulfur, SO. or S0 2 . 



C 2 alkyl, or benzyl; K is C L - 



hed chain alkyl, benzyl or 



J and K are taken together to form 
rocyclic ring which is substituted 



10 



M 



15 
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3 . A method for treating alopecia or promoting 
hair growth in an a/iimal, which comprises 
administering to said animal an effective amount of a 
pipecolic acid derivative /of formula III ■ 



trimethoxyphenyl ;/ an 



B 



is 



c y c 1 o h e.x y 1 p r 




III 



or a pharmaceutical^ acceptable salt, ester, or 
solvate thereof, wherein: 
n is 2 ; 

D is phenyl/; /methoxy, 2-furyl, or 3,4,5- 



3 -phenylpropyl , 



4 - (4 - 



methoxyphenyl ) bttyl J \ 4 -phenylbutyl , phenethyl , 



4 -cyclohexylbutyl , 



3- 
3 - 



•cyclopentylpropyl, 4^ cyclohexylbutyl , 3 -phenoxybenzyl , 
3- (3-indolyl)pz\o^l< or 4- (4 -methoxyphenyl) bucyl ; 
provided that / 

when D jxs phenyl, then B is benzyl, 3- 
phenylpropyl , 4 - (4 -methoxyphenyl ) butyl , . 4- 
phenylbutyl, • phenethyl, or 4 -cyclohexylbutyl ; 



cyclohexylbutyl, 3 -cyclohexylpropyl , or 3- 



cyclopentylpropyl ,- 



when D is 2-furyli, then B is benzyl; and 
when D is 3 , 4 , 5 - t/rimethoxyphenyl , then B is 
4 -cyclohexylbutyl , / 3-phenoxybenzyl, 4- 
phenylbuty 1 , 3 - ( 3 - ihdolyl ) propyl , or 4 - ( 4 - 
methoxyphenyl) butyl . 



4. A method for treating alopecia or promoting 
hair growth in an / animal, which comprises 
administering to said anifhal an effective amount of a 



pipecolic acid derivative 



of formula IV 




IV 



or a pharmaceutical^ acceptable salt, ester, or 
solvate thereof, wherejin: 
V is C, N, or S; 

J and K, taken /together with V and the carbon 
atom to which they ate respectively attached, form a 
5-7 membered saturated or unsaturated heterocyclic 
ring containing, iJi addition to V, one or more 
heteroatom (s) selected from the group consisting of 0, 
S, SO, S0 2 , N, NH, dnd NR; 

R is either lc 1 'C 9 straight or branched chain 
alkyl, C 2 -C g straight or branched chain alkenyl, C 3 -C 9 



I 



>-.cycloakyl, C s -C 7 cycloalkeAyl , or Ar p wherein R is 
either unsubst ituted of substituted with one or more 
substituent (s) independently selected from the group 
consisting of halo, hal/oalkyl, carbonyl , carboxy, 
hydroxy, nitro, trif luotomethyl , C 1 -C 6 straight or 
branched chain alkyl , C 2 jC 6 straight or branched chain 
alkenyl, C^-C^ alkoxy,/ C 2 -C 4 alkenyloxy, phenoxy, 
benzyloxy, thioalkyl, Ilkylthio, sulfhydryl, amino, 



aiKyiammo , atninoalkyl , 



.ocarboxyl , ' and'-Ar 2 ; 



Ar x and Ar 2 are independently an alicyclic or 



aromatic, mono-, 
heterocyclic ring; wj 



or tricyclic, carbo- or 
in the individual ring size is 



5-8 members; whereih fsaid heterocyclic ring contains 
1-6 heteroatom (s) independently selected from the 
group consisting of 6, N, and S; 

A, B, D, L, M,/ and m are as defined in claim 1 
above ; and 

said pipecolic acid derivative has an affinity 
for FKBP-type immunophilins . 



pharmac 



sutical 



comprises : 



( i ) an effective 
derivative for treati 



composition 



which 



amount of a pipecolic acid 
g alopecia or promoting hair 



growth in an animal J wherein the pipecolic acid 
derivative is a compouind of formula I 



o 



J 




I 



or a pharmaceutically acceptable salt, ester, or 
solvate thereof, wherein/ 

.A is CH 2 , 0, NH, or/N-(C r C 4 alkyl); 
B and D are independent ly Ar, C s -C 7 cycloalkyl 
substituted C^-Cg straight or branched chain alkyl or 
C 2 -C 6 straight or branched chain alkenyl, C s -C 7 
cycloalkenyl substituted C 1 -C 6 straight or branched 
chain alkyl or C 2 -<2 S straight or branched chain 
alkenyl, or Ar substituted C^-Cg straight or branched 
chain alkyl or C 2 AC S straight or branched chain 
alkenyl, wherein j/n each case, one or two carbon 
atom(s) of said aJkyl or alkenyl may be substituted 
with one or two hJeteroatom { s ) independently selected 
from the group consisting of oxygen, sulfur, SO, and 
S0 2 in chemically reasonable substitution patterns, or 




wherein Q is hydrogen, C^-Cg straight 
or branched chain alkyl/or C 2 -C 6 straight or 
branched chain alkenylY; and 

T is Ar or C s -C 7 Jycloalkyl substituted 
at positions 3 and/ 4 with substituents 
independently selected from the group 
consisting of hydrogen, hydroxy, O- (C x -C 4 
alkyl) , O- (C 2 -C 4 alWenyl), and carbonyl; 



is selected rr< 



the group consisting of 1- 



napthyl, 2-napthyl, 2-fluryl, 3-furyl, 2-thienyl, 3- 
thienyl, 2-pyridyl, 3-dyridyl, 4-pyridyl and phenyl, 
monocyclic and bicyclic/ heterocyclic ring systems with 
individual ring sizes /being 5 or 6 which contain in 
either or both rings/ a total of 1-4 heteroatoms 
independently selected from oxygen, nitrogen and 
sulfur; wherein Art contains 1-3 substituent (s) 
independently selected from the group consisting of 
hydrogen, halo, hydtoxy, hydroxymethyl , nitro, CF 3 , 



t r i f 1 uor ome t hoxy , 



-C 6 straight or branched chain 



•alkyl, C 2 -C 6 straight or branched chain alkenyl, 0- (C x - 
C 4 straight or branched chain alkyl) 0- (C 2 -C. straight 
or branched chain alkenyl) , O-benzyl, O-phenyl, amino, 
1 , 2 -methylenedioxv, carbonyl, and phenyl; 

L is either /hydrogen or U; M is either oxygen or 
CH-U, provided that if L is hydrogen, then M is CH-U, 
or if M is oxygen- then L is U; 

U is hydrogen, O- (C x -C 4 straight or branched chain 
alkyl) , O- (C 2 -C> straight or branched chain alkenyl) , 
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?:Ci-G 6 straight or branched chain Alkyl, C 2 -C s straight 
or branched chain alkenyl, C 5 Ac 7 cycloalkyl, C s -C 7 
cycloalkenyl substituted wittt C L -C 4 straight or 
branched chain alkyl or C 2 -C 4 / straight or branched 
chain alkenyl, (C^-C* alkyl or c/-C 4 alkenyl) -Ar, or Ar; 

J is hydrogen, C x or C 2 alicyl , or benzyl; K is C x - 
C 4 straight or branched c}(ain alkyl, benzyl- or 
cyclohexylmethyl; or J and k are taken" together to 
form a 5-7 membered heterocyclic ring" which is 
substituted with oxygen, suAfur, SO, or S0 2 ; 



n is 0 -3 ; and 

said pipecolic acid /derivative has an affinity 
for FKBP-type immunophiliJis ; and 

(ii) a pharmaceuticdlly acceptable carrier. 



G . 



comprises : 



A 



pharmaceutical 



composition 



which 



(i) an effective/ amount of a pipecolic acid 

derivative for treating alopecia or promoting hair 

growth in an animal/ wherein the pipecolic .acid 

derivative is a compoi/nd of formula II 

B 

K A 



I 
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, r or a pharmaceutical ly acceptable salt, ester, or 
solvate thereof, wherein: 

A is O, NH, or N- (Ci-C, /alkyl) ; 

B is hydrogen, CHL-Ar, L-C 6 straight or branched 
chain alkyl, C 2 -C 6 straight Jr branched chain alkenyl, 
C s -C 7 cycloalkyl, C s -C 7 cycloilkenyl , Ar substituted C x - 
C 6 alkyl or C 2 -C 6 alkenyl, oj 




15 



20 



25 



wherein L artfi Q are independently 

hydrogen, C x -C 6 straight or branched chain 

alkyl, or C 2 -C 6 straight or branched chain 
alkenyl ; and 

T is Ar or c/-C 7 cyclohexyl substituted 
at positions 3 / and 4 with substituents 
independently Selected from the group 
consisting of /rydrogen, hydroxy, O- (C^-C^ 
alkyl), O- (C 2 -Ci alkenyl), and carbcnyl ; 
Ar is selected/ from the group consisting of 
'napthyl , 2 -napthyl J 2 - f uryl , 3 - f uryl , 2 - thienyl , 



1 
2 



pyridyl, 3-pyridyl/ 4-pyridyl and phenyl having 1-3 
substituent (s) independently selected from the group 
consisting of hydrogen, halo, hydroxy, nitre, CF 3 , C x - 
C s straight or branched chain alkyl, C 2 -C 6 straight or 
branched chain a/Lkenyl, O- (C 1 -C q straight or branched 
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v,chain alkyl),' O- (C 2 -C 4 straight or branched chain 
alkenyl) , O-benzyl, O-phenyl, amino, and phenyl . 

D is hydrogen or U; E/is oxygen or CH-U, provided 
that if D is hydrogen, then E is CH-U, or if E is 
oxygen, then D is U; 

U is hydrogen, O- (c/-C 4 straight or branched chain 
alkyl), O- (C 2 -C 4 straight: or branched chain alkenyl), 
C x -C s straight or branched chain alkyl, C 2 -C 6 straight 
or branched chain alkenyl, C 5 -C 7 -cycloalkyl, C 5 -C 7 
cycloalkenyl substituted with C x -C 4 straight or 
branched chain alkyl / or C 2 -C 4 straight or branched 
chain alkenyl, 2-inddlyl, 3-indolyl, (C x -C 4 alkyl or 
C 2 -C 4 alkenyl) -Ar, or /Ar; 

J is hydrogen, <j t or C 2 alkyl, or benzyl; K is C x - 
C 4 straight or branched chain alkyl, benzyl or 



cyclohexylethyl ; or J and K are taken together to fo 



rm 



a 5-7 membered heterocyclic ring which is substituted 
with oxygen, ' sulfur, SO, or S0 2 / and 

(ii) a pharmaceutically acceptable carrier. 



7 . A pharmaceutical 



comprises : 

(i) an effective 
derivative for treatin 



growth in an animal , 




* * 



composition 



which 



nt of a pipecolic acid 



or promoting hair 



n the pipecolic acid 



derivative is a compound! of formula III 
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O 



III 



10 



V — 



■is 



15 



20 
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or a pharmaceutically acceptable salt, ester, or 



solvate thereof, wherein: 



n i s 2 ; 

D is phenyl, methixy, 2-furyl, or 3,4,5- 



trimethoxyphenyl ; and 



B 



is 



benzyl , 



3 -phenylpropyl , 



4- (4 - 



methoxyphenyl) butyl , 4 -pienylbutyl , phenethyl, 3- 



cyclohexylpropyl , 



clohexylbutyl , 



3 - 



cyclopentylpropyl, 4 -cycldhexyibutyl , 3 -phenoxybenzyl , 
3 - ( 3 - indolyl ) propyl , /or 4/- ( 4 -methoxyphenyl ) butyl ; 
provided that 

when D is phin^rl , then B is benzyl, 3- 



phenylpropyl , 



-|(4 - methoxyphenyl ) butyl , 



4 - 



phenylbutyl, pheneJhyl, or 4 -cyclohexylbutyi ,- 

M 

when D is mefthoxy, then B is benzyl, 4 
cyclohexylbutyi, / 3 -cyclohexylpropyl , or 3- 
cyclopentylpropyl 

when D is 2 -feuryl , then B is benzyl; and 
when D is 3 ,k , 5 - 1 r ime thoxyphenyl , then B is 



4 - eye lohexylbut/yl , 



3 -phenoxybenzyl , 



4 - 



phenylbutyl , 



-( 3 - indolyl ) propyl , or 4- (4- 
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methoxyphenyl) butyl ; /and 



(ii) a pharmaceuti 




y acceptable carrier 



8 - A pharmaceutical composition which 
comprises : 

(i) an effective amount of a pipecolic acid 
derivative for treating alopecia or promoting hair 
growth in an animal, whkrein the pipecolic acid 
derivative is a compound op formula formula IV 



K 




O 



O 




IV 



or a pharmaceut ically /acceptable salt, ester, or 
solvate thereof, wherei: 

V is C, N, or S; 

J and K, taken together with V and the carbon 



atom to which they are/ respectively attached, forr 



m 



5-7 membered saturatep or unsaturated heterocyclic 
ring containing, in / addition to V, one or more 
heteroatom (s) selected from the group consisting of O, 
S, SO, S0 2 , N, NH, and NR; 

R is either C x fC 9 straight or branched chain 
alkyl, C 2 -C 9 straight or branched chain alkenyl , C 3 -C 9 



cycloakyl, C s -C 7 cycloalkenyl , or Ar x/ wherein R is 
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.^.either unsubst ituted of substituted with one or more 
substituent (s) independently selected from the group 
consisting of halo, haloaftkyl, carbonyl , carboxy, 
hydroxy, nitro, trif luorobethyl , C^-Cg straight or 
branched chain alkyl, C 2 -Cl straight or branched chain 
alkenyl, C x -C 4 alkoxy, /C 2 -C 4 alkenyloxy, phenoxy, 
benzyloxy, thioalkyl, .al/kylthio , sulfhydryl, amino, 
alkylamino, aminoalkyl , /aminocarboxyl , and Ar 2 ; 

Ar x and Ar 2 are nJndepe-nden-tly an al-icyclic or 
aromatic, mono-, ki-V or tricyclic, carbo- or 
heterocyclic ring; wherein the individual ring size is 
5-8 members; wherein eaid heterocyclic ring contains 
1-6 heteroatom (s) independently selected from the 
group consisting of <f, N, and S; 

A, B, D, L , M, / and m are as defined in claim 5 
above ; and / 

(ii) a pharmageutically acceptable carrier. 



